Bone marrow monocyte PECAM-1 deficiency elicits increased osteoclastogenesis resulting in trabecular bone loss.
In our investigations of the bone marrow (BM) of PECAM-1 null (knockout, KO) mice, we observed that the trabecular bone volume and number of trabeculae were significantly reduced in femoral and tibial long bones. Further studies in vitro revealed increased numbers and size of osteoclasts, enhanced bone resorption on dentin substrates, and hypersensitivity to macrophage CSF and receptor activator of NF-kappaB ligand in BM-derived osteoclast precursor cultures from KO mice. Associations among PECAM-1, Syk, and SHP-1 were found in wild-type BM monocyte derived osteoclast-like cells. The absence of PECAM-1 and SHP-1 interactions in the KO cells leads to the dysregulation of Syk kinases and/or phosphatases, possibly SHP-1. Indeed, KO derived osteoclast-like cells exhibited increased Syk tyrosine phosphorylation levels compared with WT cells. Lastly, WT mice engrafted with marrow from KO kindred showed loss of trabecular bone analogous to KO mice, consistent with increased osteoclastogenesis.